Factors affecting drug delivery from a syringe-pump infusion set.
In vitro testing of drug delivery via dual-lumen, small-volume i.v. extension tubing designed for use with a syringe pump was conducted. From a dual-lumen extension set with intraluminal diameters of 0.020 inch, effluent samples were collected at 5, 10, and 20 minutes after injection of a 1-mL volume of drug solution intended for delivery over 20 minutes by a syringe infusion pump. Variables were flow rate (5 or 25 mL/hr) of the primary infusion, tubing position (vertical or horizontal), and density of the drug solution (penicillin G potassium 250,000 units/mL and aminophylline 25 mg/mL represented high and low specific gravities, respectively). Each drug solution was labeled with radioactive carbon and the drug content of the effluent was analyzed by liquid scintillation. For each set of variables, samples were also tested after the tubing was flushed with 5% dextrose injection 0.2-0.6 mL. Similar procedures were followed to determine delivery of the labeled penicillin G potassium solution via a dual-lumen extension set with intraluminal diameters of 0.020 inch (for drug) and 0.060 inch (for the primary infusion); a 13-mm-diameter, 0.2 micron filter was attached to the smaller-lumen tubing. A primary infusion flow rate of 5 mL/hr and flush volumes of 0.3 and 0.6 mL were used in this study. To determine the influence of intraluminal diameter on the flush volume required for delivery of a dose of aminophylline (1-mL volume), single-lumen extension tubings with different diameters were tested. The final percentage of the drug dose delivered via the dual-lumen extension set with 0.020-inch lumens was affected only by flush volume.(ABSTRACT TRUNCATED AT 250 WORDS)